Selective weathering of rock leading to the development of peculiar phenomena such as cavernous weathering forms (alveoli, honeycomb and tafoni) in a variety of climates and rock types has been examined extensively (Benito & Sancho 1990; Doe 2004; Hacker 2003; Hall & André 2006; Hejl 2005; Jennings 1968; Martini 1978) . Goudie 1996). Cavernous weathering forms frequently develop under maritime climatic conditions, where they are influenced by the delivery of salt and water to rock faces by sea aerosol and snow (André & Hall 2005; French 1996; French & Guglielmin 2000; McKeever et al. 1990 ). An important factor governing tafoni initiation is the presence of discontinuities in rock structure, texture or lithologywhich favour differential weathering (Hacker 2003). At the micro-scale, discontinuities such as fractures within quartz crystals in rock exposed to saline-moderated freeze-thaw cycles probably promote cryogenic cavernous weathering in Antarctica (French & Guglielmin 2000). Doe (2011) described the geometry of honeycomb weathering forms developed in sandstone and argued that they are formed by residual salts from pore moisture drawn to the rock surface, but this process is most likely restricted to warm climatic conditions with significant potential evaporation. 
Introduction

MISCELLANEA GEOGRAPHICA -REGIONAL STUDIES ON DEVELOPMENT
The study was performed on a sea cliff of Holmsberg, located north of Keflavik, a port on the northwestern coast of the Reykjanes peninsula in Iceland (Fig. 1) . The majority of the inspected rock surfaces are oriented toward the northeast or southeast on a cliff that varies from 5-25 m in height. The Reykjanes peninsula lies within the youngest geological formation of Iceland, currently undergoing volcanic activity (Einarsson 1999) . The studied sea cliff is built of Pleistocene tholeiite basalts of grey colour,and contains numerous spherical macro-pores and vesicles (diameter 1-3 mm) inherited from cooling lava. The rock consists of large, chaotically placed crystals of feldspars (anorthite), constituting over 50% by volume and a matrix dominated by pyroxene (augite) and accessory minerals such as biotite, magnetite, apatite, ilmenite and olivine. These observations position the analysed basalts in the 9th and 10th field of the QAPF diagram (Majerowicz & Wierzchołowski 1990) . Crystal sizes vary from 0.2 mm to 1 mm.
The Peninsula experiences a cold temperate maritime climate that is strongly influenced by the Irminger Current, a branch of the North Atlantic Current, resulting in mean annual air temperatures of 4.3°C with only 10.7°C annual amplitude, and an annual precipitation of 1103 mm. Due to low pressure systems passing frequently along the southern coast of Iceland, wind velocities are high; mean monthly values are usually within 4-7 ms -1 (Einarsson 1984 , Szumska 1998 ). (Turkington 2004) were performed in the summer of 2010 at 15 sites located along the cliff (Fig. 1) . The sites were chosen in a variety of places in order to cover as many diverse forms as possible. In each of the sites, hollows were measured within an area of 4 m 2 . The three dimensions of 1112 tafoni and alveoli were measured using a, b and c axes ( Figs. 2 and 7) . The forms were divided into simple and complex caverns, the latter developing when two or more small forms combine (Goudie 2004a). Samples of intact rock, weathering rinds and loose rock debris found within tafoni were taken for laboratory investigations.
Methods
Measurements of cavernous forms
Thin sections of intact rock and weathering rinds were photographed and analysed under an optical microscope, a scanning electron microscope (SEM) and X-ray diffraction in order to determine their mineralogical and chemical composition. Rock debris was measured in order to determine its granular composition and the shapes of rock fragments.
Results
The tafoni usually cluster around the upper edge of a sea cliff ( it appears that slightly different processes are able to operate on the horizontal rock surfaces as a result of stagnant water accumulating in depressions. However, the features closely resemble the honeycomb forms found on vertical faces and described by Doe (2004) . A possible explanation of 'horizontal honeycombs' is that strong wind and the shallow depth of the depressions do When the outer rock surface hardens due to iron precipitation it becomes vulnerable to erosion under the hardened surface where more moisture can be retained, promoting side-wearing and depression widening (Martini 1978 , Doe 2011 . Eventually, the whole outermost layer of basalt, up to 5 cm thick, is removed due to coalescence of single and complex depressions, leaving only a few walls hardened by mineral precipitation in place (Fig. 8) .
The rock surface is thus exhumed and refreshed, vulnerable to the formation of a new generation of cavernous weathering forms. This process is further facilitated by strong winds that deflate the weathered material, leaving the bare surfaces of caverns exposed for further deterioration. This is evident in the lack of weathering material in most hollows.
The major locational control of the cavernous forms developed on Holmsberg is the proximity to the coast, a finding that cor- Chemical decomposition of olivines plays a very important role in formation of tafoni evidenced by the numerous micropores observed in the weathering rinds (Fig. 9 ) that develop in former locations of olivine. Once such micro-pores form, they are the foci of further chemical and mechanical weathering by enabling more water and air to penetrate the rock.
Chemical weathering of pyroxene (augite) leads to the formation of chlorite, producing a characteristic brown colour. Chloritization can occur under certain conditions, one of which is the introduction of magnesium and iron together with silica and aluminium (Bolewski & Parachoniak 1988) . This process results in iron precipitation within the basaltic weathering rinds and a hardening of the outermost rock surface. It is the presence of this hardened outer layer that is a necessary factor in the creation of the sharp, frequently overhanging, often "C" shaped, tafoni walls. Further weathering is therefore limited to surfaces without the hardened iron precipitate cover (Doe 2011). 
Conclusion
The cold maritime climate and marine environment of the 
